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ABSTRACT
Effects of Video Feedback
on Students’ Performance of a Back Handspring
Kristi A. Kiefer

Purpose: Video technology has become a viable resource for teachers and coaches as a method
of providing feedback to students and athletes. Studies support the use of this strategy when
applied to teaching adolescents and adults with a proficient skill base. To date little research has
identified the use of video technology as a method of feedback in the skill acquisition of children
at a novice level. The purpose of this study was to examine the effect of video feedback on the
performance of a back handspring. Methods: A multiple-treatment reversal design within each
participant with a counter balance was used. The multiple-treatment such that two subjects
received verbal feedback and two subjects received video/verbal feedback as levels of the
independent variable. The measure of the performance of the back handspring was determined
by a scale that assigned a score based on the number of critical elements present during
performance. Participants included four children enrolled at a dance studio who could perform a
back handspring without the assistance of a spotter. Analysis/Results: Visual inspection of
mean scores identified a positive behavior change of performance during all phases of
video/verbal and verbal feedback intervention when compared to baseline performance. The
results also suggested that the intervention of video/verbal feedback had no substantial effect
over the intervention of verbal feedback as a preferred method of treatment. Further research is
needed to examine the performance level of the subjects receiving practice once treatment has
been removed.
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Video Feedback on Performance of BHS
Chapter 1
Introduction
Physical educators continuously search for new teaching techniques that will enhance the
skill performance of children. Traditionally, the student had observed a visual demonstration of
the skill accompanied with verbal instruction. As the new skill was performed, information
reflecting the technical correctness of the skill attempt immediately followed. This process,
referred to as augmented verbal feedback, allowed the subject to compare his or her skill
performance to a final outcome (Magill, 1994). The use of augmented verbal feedback has long
been proven to be an effective technique used by educators in the process of skill acquisition
(Barzouka, Bergeles, & Hatziharisto, 2007; Cutton & Landin, 1990; Magill, 1994).
Observational learning is another technique used to provide information to the learner.
Observational learning permitted the subject to develop a cognitive representation of the
movement by observing an expert model prior to skill performance and feedback (DeMaeght &
Prinz, 2004). Also referred to as observational modeling, this teaching technique was often used
in combination with other strategies such as verbal instruction, visual imagery, feedback, and
physical practice in achieving skill acquisition (Davids, Button, & Bennett, 2008). One type of
observational learning, known as self-modeling, allowed the performer to view edited tapes on
oneself performing the desired skill outcome (Dowrick & Dove, 1980). Studies of self-modeling
have examined skill improvement in swimming, basketball free-throws, and gymnastics (Baudry,
Leroy, & Chollet, 2003; Bradley, 1993; Melody, 1991; Starek, & McCullagh, 1999).
Baudry et al. (2003) examined the effect of self and expert modeling on improving the
skill performance of a complex gymnastic skill. Eight male gymnasts viewed a video recording
of a double leg circle on the pommel horse next to a video recording of an expert-model with
1
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eight additional gymnasts serving as a control group. Verbal feedback comparing the trunk and
leg angles of two modeling video performances was given to the modeling group prior to the
training session. A pre-test, post-test, and retention test with results showed an improvement in
skill performance following the implementation of self-modeling, expert-modeling, and
quantitative performance analysis. Self-modeling has also been found to be an effective
intervention for exceptional children with deficiencies in communication and functional skills
(Bellini, Akullian, & Hopf, 2007; Dowrick & Dove, 1980).
With the advancement of new technologies, teachers continued to acquire new options in
providing feedback to students in the quest to enhance skill performance. These strategies have
been continuously tested and evaluated (Guadagnoli, Davis, & Holcomb, 2002; Hazen,
Johnstone, Martin, & Srikameswaran, 1990; Boyer, Miltenberger, Batsche, & Fogel, 2009).
Technology advancements have allowed the use of digital video recording to become a viable
option as a method of feedback, permitting subjects to view their precise movement of the
performed skill. It has been through the use of video frame-by-frame playback that the observer
has had the ability to receive additional augmented feedback. The power of this tool has been the
immediacy of providing feedback and would focus the subjects’ attention on the skill (Boyer et
al., 2009). Digital video technology has served as a method of feedback for highly skilled
athletes, but research has not supported the use of this technique among children at a beginning
skill level (Taylor, 2006). This study examined the effect that immediate video feedback
accompanied by verbal feedback on the rate of skill acquisition of a back handspring.

2

Video Feedback on Performance of BHS
The Problem
Statement of the Problem
The purpose of this study was to determine the effect of immediate video feedback on
the performance of a back handspring. When accompanied with verbal feedback, this study
attempted to determine if video feedback facilitated learning.
Scope of the Problem
The subjects for this study were four females between the ages of eight and ten years of
age. The children were volunteers from a dance studio in Clarksburg, WV. The research session
was a four week long commitment which consisted of skill instruction given three times per
week. A pretest required each potential subject to perform five back handsprings which
established the child’s current ability in this skill. Each session was videotaped while the student
performed the back handsprings. The student received verbal instruction that included a skill
description based on the analysis of the skill performance at the beginning of each session.
Verbal feedback consisted of short corrective statements which immediately followed each skill
attempt. Feedback was limited to two statements in which the researcher determined the critical
points to direct the subject’s focus and attention. When the performance of each subject was
stable, the intervention was applied. The intervention consisted of verbal feedback or
video/verbal feedback. Verbal feedback was given following each skill attempt. Video feedback
consisted of an immediate replay of the performance of the skill and was delivered at the end of
each set (five skill attempts).
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Hypothesis
Immediate video and verbal feedback will have a positive effect on the rate of skill
acquisition of a back handspring as measured by analysis of trend. A second hypothesis will
show a positive effect on means and trend in the skill performance of the subject when receiving
video and verbal feedback over the skill performance of the subject when receiving verbal
feedback.
Basic Assumptions
Listed below are basic assumptions of the study:
1. The multiple sessions allowed a sufficient amount of skill attempts to produce skill
improvement.
2. Consensual agreement established accuracy in the skill analysis of the baseline of the back
handspring and timing of the intervention.
3. The Casio Exilim camera provided a clear and accurate image of the recorded skill
performance.
4. Dartfish software permitted the analysis of skill recorded data.

Limitations
Limitations of the study were as follows:
1. This was an experimental study of a small sample from a dance studio. Due to the low
number of subjects, this study precluded generalizing to other settings and instructional
styles.
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2. The demographics of Clarksburg, West Virginia produced a predominately white, middle
class sample for the study.
3. The structure of data collection was limited to sets and sessions that occurred within one
week of instruction.
Definition of Terms
1. Augmented feedback- Information about the performance of a skill that comes from
all sources external to the person performing the skill.
2. Verbal instruction- A verbal description of the skill analysis/skill sequence prior to
skill performance.
3. Verbal feedback- Verbal information provided to the performer about the technical
correctness following the skill performance.
4. Video feedback- Visual information provided to the performer via instant replay
following the skill performance.
5. Visual feedback- Visual information provided to the performer about the technical
correctness of the skill being performed.
6. Modeling- The use of a demonstration to provide information about how to perform
a skill.
7. Observational modeling-The use of an expert model of edited video clips of a
demonstration to provide information about how a skill is performed.
8. Self-modeling- Edited video of a correct performance by the subject that is used to
provide information about how a skill is performed.
9. Spotting- The essential supporting or adjusting of the performers position to control
the rotational motion and movement through the completion of the skill. The
instructor supports and carries the performer’s weight throughout the skill.
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10. Physical guidance-The instructor will maintain contact with the performer
throughout the skill attempt, but does not carry the performer’s weight.
Significance of Study
Significance of this study was to determine if the use of video feedback was an effective
teaching strategy that enhanced student learning. With the advancement of technology, teachers
have had the ability to provide immediate visual feedback through video replay. Learners now
have the ability to view their skill performance in actual time, frame by frame, or freeze frame
following the skill attempt. The use of this technique permitted the subjects to receive
immediate visual feedback.
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Chapter 2
Review of Literature
A brief overview of theoretical perspectives has been identified as the underpinnings of
this research project. The main components discussed include: augmented feedback, modeling,
and digital technology as a means of enhancing skill acquisition.
Theoretical Perspectives
Teachers have continually strived to develop and refine instructional strategies in an
effort to improve the learning of complex motor skills. In the past, researchers examined the link
between responses and consequential stimuli and found feedback to have a positive effect on
movement (Skinner, 1938; Thorndike, 1927; Woodworth, 1899). The important role feedback
has played in the learning process was identified as early as 1899 in Woodworth’s findings. He
discovered that when given statements concerning performance, blindfolded participants
improved on the accuracy of drawing a line (Davids et al., 2008).
The information-processing theory of Adams (1971) has also advocated the
implementation of feedback in achieving skill control. Adams’ closed-loop theory supported the
significant role feedback (knowledge of results) has played in refining skills by the inference
generated by the learner in the understanding of expected skill outcome once the skill
performance has been compared to the desired result.
Baer, Wolf, and Risley (1968) identified characteristics of applied behavioral analysis
through seven dimensions. This targeted the applied interventions, focused on variables that
impact behavior. It was believed that the dimensions: applied, behavioral, analytic,
technological, conceptual systems, effective, and generality were to be present in order for
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treatment to be effective. Twenty years of research led to findings that expanded these
dimensions and the behaviors (Baer, Wolf, & Risley, 1987).
The Social Cognitive Theory of Bandura theorized that learning is a result of information
provided through the observation of others (Bandura, 1977). When using reciprocal determinism
as an underlying assumption of the Social Cognitive Theory, environmental factors such as
situations, events, and individuals profoundly influenced the promotion of behavior change.
Behavior of the individual could produce positive outcomes if the individual had the selfefficacy to achieve the desired behavior (Bandura, 1986).
In contrast, the dynamical systems theory (also referred as dynamic pattern,
coordination dynamics, ecological, and action theory) identified the performer as a complex
system with subcomponents. These subcomponents, interacting in different ways and degrees,
were controlled by constraints. Categorized into three classes- organismic, environmental, and
task- constraints set the boundaries of the movement by enabling or restricting behavior.
Organismic constraints reflected the individual’s unique physical characteristics. Physical size,
motivation, and cognition acted as limiters in movement behavior. Environmental constraints
affecting movement included location, temperature, and light as well as family support, peer
groups, and social norms. Task constraints related specifically to the task involved, including
rules, goals, equipment, and task related environmental factors. The interaction of these
constraints could have emerged and altered at any given time depending on the scenario (Davids
et al., 2008).
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Augmented Feedback
Augmented feedback, information concerning the skill performance that comes from an
external source, had been proven to be an effective tool in skill acquisition (Hebert & Landin,
1994; Janelle, Barba, Frehlich, Tennant, & Cauraugh, 1997; Laguna, 2000). Within the
parameters of augmented feedback, many components such as frequency, amount, and
specificity were taken into account when teasing out effective strategies (Salmoni, Schmidt &
Walter, 1984). Frequency of feedback in learning complex skills, (Kohl & Guadagnoli, 1996;
Lai & Shea, 1999; Wulf, Shea, & Matschinerm, 1998) as well as the amount and specificity of
the feedback (Hodges & Franks, 2001; Magill & Schoenfelder-Zohdi, 1996) also had an effect
on skill performance. In addition to skill acquisition, retention presented an additional concern.
Although research supported the positive effect that feedback had on skill acquisition, studies
have questioned how successful feedback had been in retaining the achieved level of skill
performance once it has been removed (Davids et al., 2008; Hodges & Franks, 2001). It was
however, through a study that Janelle et al. (1997) found that children requesting to receive video
feedback retained performance longer than those who received video feedback on a schedule.
Behavioral Coaching
Operant based procedures were used in behavioral coaching to initiate behavior change
(Martin & Hrycaiko, 1983). These procedures for example, verbal instruction, prompting, video
feedback, modeling, and positive reinforcement were routinely combined as research strategies
for enhancing skill development. Studies in the areas of ballet (Fitterling & Ayllon, 1983);
figure skating (Hume, Martin, Gonzalez, Cracklin, & Genthon, 1985); swimming (Hazen et al.,
1990; Koop & Martin, 1983); tennis (Allison & Ayllon, 1980); track and field (Shapiro &
Shapiro, 1985); and gymnastics (Allison & Ayllon, 1980) have shown behavioral coaching to be
9
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an effective strategy in developing sport skills. Similar to this study, behavioral coaching was
used to improve the football line pass-blocking skills of five high school athletes. It was the
combination of the two strategies of descriptive feedback and video feedback found to be
effective in improving the skills for all athletes (Stokes, Luiselli, Reed, & Fleming, 2010).
Modeling
In addition to verbal communication being an effective means of transmitting
information to achieve optimal skill performance, methods incorporating the visual perception
perspective have also provided a theoretical base for skill acquisition (Davids et al., 2008).
With feedback playing a vital role in providing valuable information about the technical
correctness of a skill, the viewed performance of others has also been proven to be an effective
tool in developing skill performance. Bandura’s social cognitive theory described learning as a
result of a vicarious experience that occurred from the observation of other people’s behavior
(Bandura, 1977, 1986). This has provided a theoretical base for modeling, a technique used as a
method of instruction as well as error detection (Carroll & Bandura, 1990). Modeling, also
known as observational learning, has been commonly used with other learning strategies to
produce skill acquisition. Models observed included but have not been limited to teachers,
coaches, peers, and skilled performers both live and in media form. While expert models
possessed a high level of skill proficiency, learning models provided the observer with a skill
performance that included errors. Conflicting reviews have questioned whether the observer
benefitted more from observing expert models (Lee & White, 1990) or learning models
(McCullagh & Caird, 1990). With the intent of the observer to replicate the viewed performance
of the expert model by observing and imitating the behavior pattern, the observation of the
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learning model performance allowed for error detection by the observer (Hodges & Franks,
2002; Lee & White, 1990).
Digital Technology
Digital technology afforded an additional alternative for observational modeling; with
video self-modeling (VSM) giving the student the opportunity to view edited recordings of the
targeted behavior in its desired form. Improvement of student behavior in school-based settings
using VSM emerged in cognitive areas including speech fluency (Bray & Kehle, 2001; Dowrick
& Hood, 1978; Dowrick, Power, Ginsburg-Black, Kim-Rupnow, & Manz, 2000); math (Shunk
& Hanson, 1989; Woltersdorf, 1992) as well as in affective areas including on-task behavior in
the classroom (Clare, Jenson, Kehle, & Bray, 2000); participation (Hartley, Bray, & Kehl, 1998);
and disruptive behavior (Davis, 1979; Kehle, Clark, Jenson, & Wampold, 1986). In addition to
these studies which supported behavior improvement as a product of video self-modeling, the
immediacy of this intervention was advantageous due to time and cost effectiveness (Hitchcock,
Dowrick, & Prater, 2003). It was through the implementation of VSM that the subject viewed
self -performance at the desired skill level. This process suggested the potential to increase the
self-efficacy of the subject.
Video technology has the ability to provide feedback by allowing the observation of
performance to be viewed by the subject. Video feedback (VF) has been found to be an effective
tool in improving behavior as well as skill acquisition. Studies supported the effectiveness of VF
in the reduction of inappropriate behavior of children with disabilities (Embregts, 2000, 2002,
2003; Thiemann & Goldstein, 2001). Inappropriate behavior of individuals with mental
disabilitites decreased when VF was introduced as an intervention tool. In addition to the
improvement of social behavior of patients, VF also had a positive effect on the staff behavior as
11
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well (Embregts, 2003). When used with therapy treatment, VF allowed patients to visually
observe their behavior, thus providing them with a realistic perception of their actions
(Kemenoff, Worchel, Prevatt, & Wilson, 1995). VF has also been found to be successful in
group therapy sessions. One study showed inappropriate maternal behavior to decrease when
identified during video feedback (Phaneuf & McIntyre, 2007).
Studies of children with autism supported the use of VF as an effective method in
correcting undesirable behaviors. The targeted behavior was specifically identified when filmed,
which allowed the viewer to focus on the undesirable behavior. In addition to versatility of
video recording the child in any environment, the viewing of the recording also served as a
motivational aid for the child (Charlop-Christy & Daneshvar, 2003; Maione & Mirenda, 2006).
Video technology has been used to provide visual extrinsic feedback in the sport setting
for decades. Coaches have utilized game films to provide players feedback on skill performance.
Generally, the game films were watched hours or days later. However, the most salient quality of
recorded feedback was the opportunity to give visual information immediately. VF provided the
learner with the opportunity to view the topographical performance, which afforded a clearer
understanding of the movement technique. One possible caveat might be that video replay may
provide more information than necessary to the learner, distracting attention from critical
elements of the performance. This scenario could occur with the less skilled performer.
Utilizing augmented verbal feedback directed the learner’s attention to the task at hand. VF
coupled with verbal feedback from the coach has been found to be an effective combination of
error correction in athletic performance (Liebermann, Katz, Hughes, Bartlett, McClemments, &
Franks, 2002). In addition to the benefits stated above, the affordability, accessibility, and
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portability of VF has allowed the use of technology to be a viable alternative to the more
traditional forms of augmented feedback.
A study of competitive youth swimmers found that when using video feedback to
improve freestyle and backstroke technique, positive results were observed. However, when the
procedure of videotaping was implemented in a group setting, the procedure had little to no
effect on skill improvement (Hazen et al., 1990). Boyer et al. (2009) combined the technique of
video modeling by experts with video feedback to improve complex gymnastics skills. Results
indicated that improvement of skill performance occurred more quickly with modeling and video
feedback than with coaching (verbal feedback) alone.
Although very little research on the combined use of video and verbal feedback to
improve skill acquisition has been performed, general conclusions supported the use of the two
types of augmented feedback (Magill, 2007). Guadagnoli, Davis, and Holcomb, (2002)
examined the effect that verbal feedback accompanied with video replay had on the performance
of the swing of average skilled golfers. This study revealed that the group that received VF in
addition to verbal feedback out-performed the two groups that received either verbal feedback or
no feedback respectively. The video/verbal feedback group also had a higher retention rate when
tested two weeks after the conclusion of the training sessions.
Conclusion
There have been numerous studies utilizing verbal feedback and there have also been
studies using video feedback that have independently provided a variety of results. Little
research using the combination of these two powerful techniques together has been done. It was
the intent of this study to research the effect of video feedback accompanied by verbal feedback
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to determine if these combined strategies enhanced skill acquisition as well as add to this body of
knowledge.
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Chapter 3
Methods and Procedures
Prior to the final design of this study, a pilot study was conducted to evaluate various
components of this research project. A single subject design was implemented, which allowed
the researcher to test the structural components of the research design. The skill taught was a
back handspring in which the biomechanical analysis produced twenty-six component parts for
scoring purposes. For the duration of the pilot study, the fourteen year old subject was unable to
complete the skill consistently without the aid of the instructor who provided physical guidance
or spotting. To avoid the threat to internal validity with respect to the effect of the instructional
strategy, the decision was made not to use physical guidance and spotting. The researcher
believed the type of threat to internal validity was history; in that an event occurring at the time
of the study could influence the results or account for skill components being present. If the
instructor was spotting the performer, in effect the subject was not truly performing the skill
independently. So the decision was made to limit the selection of subjects to children who were
able perform a rudimentary back handspring without physical assistance of the instructor. The
researcher then revisited the skill analysis of the back handspring to further refine the sequence.
The decision was made to reduce the number of skill components from twenty-six to twenty-one
based on the premise that five of the elements could easily be combined due to their
simultaneous occurrence with other components. The skill components of legs together were
separate components during the pilot study, but were collapsed in both occasions with the skill
component of leg extension. Pointed feet and legs together were collapsed into the handstand
phase of hands contact the floor, the fully extended body passes through vertical position. The
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skill component of arms straight was the final skill component to be removed as an independent
component and combined with 45 degree arm swing.
Originally, the intent was to use a different (older) age range but the final decision was to
select eight to ten year olds for this study. The rationale was that typically children of this age
could perform a back handspring without assistance but the skill would not be refined or
performed using the most mature pattern. These were the major changes that affected the final
design of this research. This chapter describes the procedures that were used to identify the effect
of immediate video feedback on improving the skill performance of a back handspring
performed by elementary children
Subjects
The subjects for this study were four females between the ages of eight and ten years of
age. Volunteers were sought from the population of a dance studio in Clarksburg, WV. Parents
and children signed an assent/consent form (see Appendix A and B) agreeing to take part in the
study which was a four week long commitment consisting of skill instruction given three times
per week. This proposal was submitted to the Internal Review Board (IRB) at Fairmont State
University and was approved (see Appendix C). Appendix D is documentation from the chair of
the committee’s approval to collect data for this study.
A skill evaluation was the screening tool used to identify the volunteers who qualified as
possible subjects. The pretest required each potential subject to perform five back handsprings
to demonstrate her current ability of skill performance. For inclusion in the sample pool, the
subject performed a back handspring without assistance. All pretest subjects were video
recorded. From the prescreened group of twenty children, four subjects meeting the above
16
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criteria were randomly selected to receive the treatment. The pretest environment and the
research intervention took place in a 60’ X 80’ gym on a 42’ X 42’ spring floor located in the
building adjacent to Dance Unlimited Performing Arts and Cheer Center, LLC.
Skill Selected for Measurement
The back handspring was selected based on three factors: 1) it is a discrete skill that has
a definite beginning and ending for scoring purposes, 2) it is a closed skill in which the
environment is stable and best taught by repetition, and 3) it is a complex skill that requires
practice over an extended time to master all the components.
Data Collection
Two cameras were used to record data for this study. The first camera focused on the
performer and recorded the data for immediate frame by frame visual feedback of the skill
performance. The second camera recorded a panoramic view of each session. The purpose of the
second camera was to provide a script of teacher and students’ behaviors. This allowed the
researcher to check for fidelity of the study across sessions.
Five back handsprings constituted a set; the fifth back handspring of each set was
analyzed / scored with the assistance of Dartfish; a data analysis software. Dartfish enabled the
video recorded skill to be slowed down frame by frame for scoring purposes. If the component
was observed, it was scored. The score of the fifth back handspring of each set was recorded on
the X axis of the graph. Based on the total number of components identified in the skill analysis
in Table 1, the highest possible score of a back handspring is twenty one. Each set was
represented as a data point on the Y axis.
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Intervention
During baseline, subjects performed each trial of the back handspring without any
feedback. Once the baseline had been established, two subjects received verbal feedback as an
intervention. Following each skill attempt, the subject was given short corrective statements
taken from Table 2 that were developed from the skill analysis in Table 1. Verbal feedback was
limited to two or three statements selected by the researcher to identify the critical points for
directing the subject’s focus and attention. The intervention was applied for three sessions (one
week).

Two subjects received verbal feedback while the additional two subjects received videoverbal feedback during the first intervention. The interventions were reversed at the beginning
of the next session. This pattern of reversing the interventions continued throughout the study.
During the video/verbal intervention, the subject viewed the video performance via frame by
frame playback at the completion of the five skill attempts in addition to receiving verbal
feedback. Each set was viewed following the performance with the exception of the final set of
back handsprings performed in the session. The video clip of the final set of the session was
viewed by the subject at the beginning of the next session. The pattern in which each subject
received intervention is identified in Table 3.

Research Design and Analysis
A multiple-treatment reversal design within each participant with a counter balance was
used. The multiple-treatment such that two subjects received verbal feedback and two subjects
received video/verbal feedback as levels of the independent variable. The measure of the
performance of the back handspring was determined by a scale that assigned a score based on the
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number of critical elements present during performance. The score represented the dependent
variable. A baseline was established by the subject performing multiple back handsprings
without receiving verbal or video feedback. Once a baseline had stabilized, an intervention was
applied to the first subject. The process continued until all subjects had received treatment.
Subject 1 and 2 received the treatment of verbal, video/verbal, verbal feedback; treatment order
was reversed for Subject 3 and 4. The design included three sessions per week with a set of
twenty five skill attempts representing one session. A ten minute warm up was provided each
day, preparing the subjects for skill performance. The warm up consisted of the following
exercises and approximate times: jogging (30 seconds), jumping jacks (30 sec.), arm
circles/trunk twists (30 sec.), neck, wrist, and ankle circles (30 sec.), straddle sit- hamstring
stretch (1 min.), splits (1 min.), bridges (1 min.), tuck jumps (30 sec.), (5) cartwheels (30 sec.),
(2) running round offs (30 sec.).
The back handspring sessions were video recorded. The skill level of each subject was
analyzed by scoring the fifth attempt of each set (total of 5 per session) using the skill analysis
sheet (refer to Table 1). In later discussions, the above components were referenced by phases in
which these elements occurred. Phase one components have been identified as the sit/push-off;
the body is initiating the skill but is still in contact with the floor. Phase two has been referred to
as body flight/handstand; the body leaves the ground until the hands touch the floor. Phase three
has been established as the snap-down and completion of the skill.

19

Video Feedback on Performance of BHS

Table 1 Skill Analysis of Back Handspring
Back Handspring

PHASE THREE

PHASE TWO

PHASE ONE

Sit:
1. Legs bend to 45-90 degree angle
2. Arms straight and close to body at side
3. Arms swing backward and pass the hips
4. Correct swing completed at 45 degrees from starting point
5. Torso perpendicular to the floor
Push-off:
1. Arms circle backward, forward and up to position covering the ears
2. Eyes look in direction of the hands as the arms cover the ears
3. Legs extend through ankles, knees, and hips in initiating the jump
4. Hips lift to the ceiling
5. Head follows arms
6. Body moving backward 45 degrees and upward simultaneously
Body Flight:
1. Body is extended in an arc
2. Body is in flight, hands and feet are off the ground
Handstand:
1. Hands contact the floor, the fully extended body passes through vertical
position, feet pointed, legs together
2. Arms straight, hand placement is shoulder distance apart, fingers forward
Snap down:
1.
2.
3.
4.

Shrug through shoulders and push off the floor
Pike at hips
Hands/body rebounds from floor
Leg position throughout skill is extended and no wider than shoulder width
apart
5. Feet contact floor and knees absorb the impact of the landing
6. Torso lifts to a vertical position

*The above skill analysis was submitted to Jim Lord, Executive Director of the American
Association of Cheerleading Coaches and Administrators, for verification of the back handspring
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sequence. Two modifications were made to Table 1 based on his 24 years of expertise in the
area of tumbling instruction.
Table 2 Corrective Feedback Statements
Samples of Corrective Feedback Given During Study














Sit lower
Back straight
Swing arms past hips
Push off harder
Don’t jump forward
Arms by ears
Stretch arms
Belly button to ceiling
Elbows straight
Push off heels
Push up
Stretch back
Straight legs

Table 3 Order of Intervention
Subject 1

Subject 2

Baseline

X

X

Verbal FB

X

X

Video/Verbal FB

X

Verbal FB

X

Subject 3

Subject 4

X

X

X

X

X

X

X

X

X

X

Video/Verbal FB
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To assure accuracy of scoring, the researcher trained the observer by identifying the
sequential components of the back handspring followed by viewing a frame by frame video of
the skill. The scoring procedure was demonstrated by the researcher. For each frame, the skill
technique was scored if the component was present. The observer scored sample back
handsprings to become familiarized with the study’s scoring system. The sample scores of the
observer and researcher were compared for accuracy. Once scores matched 80% of the time,
three back hand springs were selected for each subject. The scored skills were randomly selected
from the beginning, mid-point and the end of the study to check fidelity of the scoring system.
The person chosen to be the observer in this study has 38 years’ experience in teaching back
handsprings. In addition, Dartfish software was used to enhance the scoring accuracy; it
permitted the rater the ability to analyze the skills frame by frame. If the rater was observing the
skill in “real time” it would be extremely difficult to capture 21 separate components.
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Chapter 4
Results
The purpose of this study was to examine the effects of video feedback on the skill
acquisition of a back handspring. A back handspring is a complex skill that for the purpose of
this research project had been broken down into twenty-one discrete skill components which
occurred in three phases: pre-flight, flight, and landing.
Subjects consisted of four females, ranging from nine to ten years of age who were from
a dance studio in Clarksburg, WV. They possessed the minimal skills required to perform five
back handsprings without the assistance of a spotter. Subjects were from the same community of
Bridgeport, WV; a city with a population of 8,200 and an average family income of $68,000.
A sequence of five back handsprings constituted a set; the initial five sets (25 skill
attempts) were recorded as skill attempts that did not receive feedback (baseline). Data were
collected and graphed with baseline and interventions (treatments) following the baseline.
Treatments (video or video/verbal) were applied for three sessions (one week) with the order of
intervention reversed the following week. Subjects 1 and 2 received verbal, video/verbal, verbal
as the order of intervention with the sequence administered in the reverse order for Subjects 3
and 4.
To assure the reliability of the scores presented in this chapter, three back handsprings of
each subject were randomly selected and scored by an independent observer. The selected back
handsprings occurred during the baseline, the mid-point, and the final portion of the study. The
observer was trained by watching a frame by frame back handspring performed by a subject and
given a practice score that had been previously scored by the researcher. The back handspring
was then replayed frame by frame comparing the two scores. The observer and researcher
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justified the score given based on the definition of the component. This discussion was to
address the accuracy of the agreement, to address the disagreements observed, and to clarify the
definitions of the components. Training was conducted using sample back handsprings for each
subject. Once inter-observer agreement training had reached eighty-five percent, the researcher
believed the training was sufficient to move on to independent scoring for the study. The scores
for inter-observer agreement were determined by using a point by point agreement and the
results are listed below. This table displays the scores for the twelve independent measures of
agreement after the training was completed.
Table 4 Percentages of Inter-Rater Point-to-Point Agreement
Total Points
possible for a
skill = 21

Subject 1

Subject 2

Subject 3

Subject 4

Baseline Skill

18/21 (.85)

19/21 (.90)

19/21 (.90)

19/21 (.90)

Midpoint Skill

21/21 (1.00)

19/21 (.90)

21/21 (1.00)

19/21 (.90)

Final Skill

21/21 (1.00)

21/21 (1.00)

20/21 (.95)

18/21 (.85)

Total
Agreement by
Subject

60/63 (.95)

59/63 (.94)

60/63 (.95)

56/63 (.89)

20

19.67

20

18.67

1.73

1.15

1

.57

Mean
Standard
Deviation

The range of agreement for baseline was 18-19 out of 21 (85-90%); the range of
agreement for mid-point was 19-21 (90-100%); and the range for scores in the final section was
18-21 (85-100%). The overall mean was 19.58 and the standard deviation was 1.1645. Based on
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the results, with the low agreement of 85% and a high agreement of 100%, the researcher
believes that inter-rater reliability was at an exceptionally high level and is confident of the
accuracy of the scores reported in this chapter. In the following sections, this chapter discusses
the findings for each subject individually, across subjects, and across strategies. Data on the
graphs reflected the number of skill components performed by the subjects. Visual inspection of
the data of all subjects confirmed the first hypothesis: video/verbal feedback will have a positive
effect on the rate of skill acquisition of a back handspring as measured by analysis of trend. An
increase from baseline was observed in the performance of all subjects when video/verbal
feedback was administered (see Figures 1, 2, 3, 4).
Mean performance for Subject 1 (Figure 1) yielded an increase from 6.6 during baseline
to 9.9 during video/verbal intervention. There were no overlapping data points between the
baseline and the video/verbal intervention. When identifying the percentage of overlap between
treatment phases, Subject 1 had no overlap in data between baseline and the first intervention.
The overlap between the first intervention of verbal feedback and the second intervention of
video/verbal feedback was 93%. In returning to verbal feedback, there was a 60% overlap in
data points.
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Figure 1 Subject 1 skill performance across baseline and interventions.
Subject 2 (Figure 4.2) showed a similar improvement, with an increase from a baseline
mean of 6.4 to 10 during the video/verbal intervention phase. Increase in mean from baseline to
intervention as identified through visual inspection support video/verbal as a superior treatment
over baseline. No overlapping data points occurred between baseline and video/verbal phases.
There was 43% overlap in data points between baseline and the first intervention phase of verbal
feedback. The overlap between the first intervention of verbal feedback and the second
intervention of video/verbal feedback was 77%. In returning to verbal feedback, there was
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80% overlap in data

Figure 2 Subject 2 skill performance across baseline and interventions.
Visual inspection of means across baseline and video/verbal phases of Subject 3 (Figure
3) reflected a positive change in behavior when the treatment was administered. Mean scores
increased from a baseline mean of 5.2 to a video/verbal mean of 6.3 as observed in Figure 3. A
mean score of 8.7 components during the second video/verbal intervention phase of Subject 3
supported the positive effect of the video/verbal intervention over baseline as well. Subject 3
had 36% non-overlapping data points with five of fourteen points of the first intervention phase
of video/verbal treatment above baseline and no overlapping data points between the second
video/verbal phase and baseline. There was an overlap of 64% between baseline and the first
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intervention phase of video/verbal feedback. The overlap between the first intervention of video/
verbal feedback and the second intervention of verbal feedback was 20%. In returning to
video/verbal feedback, there was a 92% overlap in data points.

Figure 3 Subject 3 skill performance across baseline and interventions.
Visual inspection of mean scores for Subject 4 (Figure 4) supported positive behavior
change in performance in both phases of video/verbal feedback when compared to the average
rate of performance in baseline. The baseline mean of 5.6 components increased to an average
8.7 components during the first intervention phase of video/verbal feedback. There was a
continued increase in the average of the mean during the second intervention of video/verbal
feedback of 11 components. Subject 4 displayed 64% non-overlapping data points with nine of
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the fourteen points above baseline for the first video/verbal phase, and 100% non-overlapping
data points for the second video/verbal phase. The overlap between the first intervention of
video/ verbal feedback and the second intervention of verbal feedback was 20%. In returning to
video/verbal feedback, there was a 92% overlap in data points.

Figure 4 Subject 4 skill performance across baseline and interventions.
Data did not support the second hypothesis of a positive effect on means and trend with
video/verbal feedback over verbal feedback alone. Improvement of means and trend resulted
from both interventions (video/verbal and verbal feedback). Subject 1 (Figure 1) showed an
increase in a mean score of .9 from the verbal phase to the video/verbal treatment phase, and an
increase from 9.9 to 11.3 in mean scores resulted from the video/verbal phase to the verbal
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intervention phase. Subject 2 (Figure 2) had a mean score of 8.2 (verbal) with an increase to a
mean score of 10 (video/verbal). The increase in mean was not as large when mean scores of the
verbal phase were recorded at 10.8. Subject 3 (Figure 3) improved in mean scores from
video/verbal to verbal, 6.3 to 8.6. When video/verbal intervention was applied following the
verbal phase, the mean score showed a slight improvement from 8.6 to 8.7. Subject 4 (Figure 4)
showed improvement from the video/verbal phase to the verbal phase with a mean score of 8.7 to
10.6. The mean score continued to increase to 11 with the return to video/verbal intervention.
Discussion of Results
The results of the study showed that both levels of the intervention had a positive effect
on the skill performance for each subject regardless of the treatment order following baseline.
There was also an overall improvement in performance across all phases of treatment. Subjects
1, 2, and 4 had the largest increase in mean from baseline to intervention phase. Subjects 1 and 2
received verbal feedback as the first intervention with Subject 4 receiving video/verbal feedback.
Subject 3’s largest increase in mean occurred from the first (video/verbal) to the second (verbal)
intervention phase. This observation indicated that although video feedback and video/verbal
feedback improved skill performance, one type did not appear to have a greater impact in skill
performance over the other.
When discussing the selection of an instructional strategy, each strategy had strengths
and weaknesses depending on the desired outcome. It is a non-versus issue meaning one strategy
was not superior to another strategy but each accomplished a different learning goal or addressed
different learning styles. In this study, “Verbal” addressed the auditory learner whereas
“Video/verbal” targeted both the auditory and visual modes of learning. Since two modes of
learning were combined in the “Video/verbal” intervention, it would be expected that this
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strategy would be more powerful for some subjects especially if the subjects were primarily
visual learners. The results of this study did not support this finding. The possible reason may
be that verbal feedback was present during all phases of intervention whereas the video feedback
was removed at different intervals. The complexity of skill had an impact on which strategy was
effective in causing specific skill components to emerge. This section discusses the emergence
of skill components specific to the instructional strategy.
When verbal feedback was introduced for Subjects 1 and 2, the skill component of
straight arms during the sit which appeared during baseline, became consistent with verbal
feedback (see Appendices E and F). The position of the torso vertical during the sit became
consistent during phase one for Subjects 1 and 4 (see Appendices E and H). This skill
component was present in the baselines of Subjects 2 and 3 (see Appendices F and G). It
appeared that the type of intervention did not affect the development of this component. Eye
focus on hands also improved for Subjects 1 and 2 with verbal feedback. For Subjects 1, 2, and
3, the head following the arms during push-off emerged during the verbal intervention phase.
Video/verbal feedback was the strategy being used when the skill component of push-off
arm swing emerged. Leg extension was another skill component that did not emerge for Subject
2 until the second set of session five (video/verbal). Although the leg extension was present and
disappeared during verbal feedback for Subject 1, it reappeared during video-verbal feedback
and was consistent from set 4 of session 5 throughout the study. The leg extension also emerged
during session 3 for Subject 3 and remained consistent throughout the video-verbal treatment,
but disappeared at the onset of verbal feedback and did not reappear until set 3 in session 5. It
appeared those skill components that were basic emerged with verbal feedback. However, the
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more complex skill components emerged or became consistent during the video-verbal
intervention.
Strategies may also affect individuals differently. Auditory learners may be receptive to
verbal feedback and may not need a visual of self-performance to correct a skill pattern.
Incorporating video feedback with the verbal component allowed the subjects to benefit from
two learning modes. The most powerful response to a strategy (video/verbal) was Subject 4
where a 101.8% gain in skill components emerged in response to the video/verbal strategy over
the verbal alone. For this subject, no additional skills emerged during the verbal feedback
intervention (see Appendix F). The skill component of eye focus emerged sporadically during
video/verbal feedback, disappeared during verbal feedback, then reappeared sporadically in the
video/verbal phase for Subject 3. Subject 2 performed the skill component, eye focus,
consistently during video-verbal only to see it disappear during verbal feedback in sessions 8 and
9 before returning consistently in session 10 during the last verbal intervention. It was apparent
that Subjects 1, 2, and 4 needed a visual model at least for the specific skill components
discussed above.
In summary, this study generated information about the effectiveness of video-verbal
feedback as an instructional strategy, the complex developmental nature of a back handspring
and the emergence of specific skill components. Both of the strategies produced learning of skill
components as observed in an overall improvement across all phases. All subjects gained new
skill components when they received visual feedback that didn’t emerge with verbal feedback
alone. There seemed to be a general pattern then skill components emerged regardless of
individual differences among subjects. This was likely due to the complexity of the skill and the
fact that different strategies couldn’t force some skill components to emerge regardless of
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receiving verbal or visual information about skill performance. This study suggested that some
skill components were precursors to other skill components. These precursors need to be “in
place” before other skill components could emerge. This seemed evident because there were skill
components that even randomly were not performed at any time. Each subject had 5-7
components in baseline and each gained 5-6 new components during this research project. The
reason the subjects may not have gained more is possibly due to the subjects’ need for additional
fitness components of strength and flexibility to perform additional components of the back
handspring.
Considering the gradual upward trend in this study, it may be that additional sessions
would provide the specific conditioning needed. It is likely that the amount of practice played a
part in the emergence of these later skill components. For this study, subjects performed in the
range of 215-250 back handsprings to produce an increase of 5-6 new skill components. Of the
remaining eleven skill components, some were performed in an immature pattern, other
components were absent. The absence of components in the performance of the back
handspring may be due to the developmental level of the subjects. With developmental change
occurring sequentially, the skill components that were present (or absent) in the sit phase may
have had an impact on the presence (or absence) of those skill components in the flight and/or
landing phases. Also, with change occurring cumulatively, this may also assist in understanding
the impact that lead- up skills, such as a handstand, may have on the refinement of the complex
skill of a back handspring. Without the return to baseline during the study, the question may
arise as to what degree the treatment resulted in skill improvement over more practice (baseline).
Visual inspection of Subjects 1 and 4 showed positive changes in level immediately once the
first intervention phase was implemented. Subjects 2 and 3 did not show such immediate
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changes in level. However visual inspection identified a positive change in means during the
first intervention phase.
The following chapter will discuss a summary of findings and interpretations, how this
study supported previous research or theory, suggestions for replications of this study, and future
direction of research in this area.
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Chapter 5
Discussion
The purpose of this study was to determine if video feedback, when accompanied with
verbal feedback, had an effect on the performance of a back handspring. It was also the intent of
this study to look at the use of immediate video/verbal feedback and to determine if it had a
positive effect on the rate of skill acquisition of a back handspring as measured by analysis of
trend. A further look at the positive effect on means and trend in the skill performance of the
subjects took place when receiving video/verbal feedback versus verbal feedback in some
instances. This study observed the use of technology, coupled with traditional verbal feedback
and the effect that the combined strategies had on skill acquisition when applied to the learning
of a complex motor skill.
Findings and Interpretations
All subjects performed five to seven skill components of the 21 components identified in
the study. The first intervention for Subjects 1 and 2 was verbal feedback. A sample script of
feedback given to subjects during all phases of intervention is identified in Appendix I. During
baseline, the number of skill components performed was six and seven elements respectively,
three additional components emerged by the completion of the first intervention of verbal
feedback. Improvement during the verbal intervention phase of this study supported previous
findings of verbal feedback and the positive effect it had on skill acquisition (Hebert & Landin,
1994; Janelle, Barba, Frehlich, Tennant, & Cauraugh, 1997; Laguna, 2000). Both subjects
improved at the same rate.
In addition to verbal feedback, Subjects 3 and 4 received video feedback as treatment
during the first intervention. Both showed improvement in skill performance. Although the
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improvement of Subject 3 was minimal (one skill component), Subject 4 doubled the amount of
acquired skill components from five to ten. With the addition of video feedback, one would
expect subjects to benefit with two learning modes (Hazen, Johnstone, Martin, &
Srikameswaran, 1990). In comparing the differences between Subjects 3 and 4, this assumption
did not hold true. A possible explanation may be attributed to the fact that Subject 4 benefitted
from viewing the skill performance. This researcher believed the low score for Subject 3 was
due to the fact that when performing the first phase of the back handspring, she did not generate
enough force in the push off component. This subject lacked a critical conditioning or fitness
element that caused her score to remain low.
Subjects 1 and 2 were given video feedback in addition to verbal feedback during the
second intervention phase. Subject 1 showed an overall improvement of two skill components
during this phase. Although Subject 2 improved by increasing in one skill component at the end
of the phase, an additional skill component appeared intermittently.
Phase two, verbal feedback, showed an improvement of three skill components in the
performance of Subject 3. The performance of Subject 4 remained consistent, with one skill
component increasing during this phase. These findings suggested that Subject 3 responded to
verbal feedback where Subject 4 appeared to be more receptive to making corrections from
viewing the skill performance.
Subjects 1 and 2 returned to verbal feedback during phase three. Subject 1 saw a decline
in one skill component at the end of this phase while Subject 2 showed an increase in one skill
component. Phase three, video/verbal feedback, for Subjects 3 and 4 did not have a change in
the number of skill components acquired. An assumption made from this observation indicated
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that by the time the subject has reached the last sessions, skills were maintained regardless of the
sequence of strategies.
The following skill components were present during baseline or emerged during the first
intervention: Sit-45-90, arms straight, arm swing, torso position, and flight-body in arc.
Skill components also appeared to be affected by the strategy used in developing skills. Push
off-arm swing component emerged during a video-verbal intervention with all four subjects.
This component appeared during the last set of session seven in Subject 1 with Subject 2
displaying the push-off arm swing in session six. Subject 3 displayed this component during the
second session while Subject 4 showed the emergence of the push-off arm swing during
video/verbal feedback in the fourth session. Leg extension is another component that emerged
during video/verbal intervention for Subjects 2, 3, and 4. Although this component was present
during baseline in Subject 1, it did not become consistent until the video/verbal intervention
during session five. The component of hips pike was present during the baseline of Subjects 1
and 2, but emerged during the video/verbal phase of Subjects 3 and 4. Land position appeared
during session eight of the verbal feedback intervention phase in Subjects 1 and 2, but did not
appear in Subjects 3 and 4.
There were skill components consistent among subjects that did not emerge during the
study. The forty-five degree arm swing during phase one was a component that fell into this
category. It appeared that skill components such as the arm swing may need to be focused on
during the practice of fundamental lead-up skills. With a more complex skill such as the back
handspring, it appeared that basic body positions had not been mastered by the subjects prior to
the study.
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The skill components that did not emerge in phases two (body flight/handstand) and three
(snap-down) during this study may be a result of prior competency in execution of phase one
components. There appeared to be consistency in the non-appearance of skill components
among the four subjects in phases two and three. These components include backward motion,
air born, vertical handstand, shoulder alignment, snap down-push off, rebound, and torsovertical position. The results suggested that the skill components in phases two and three were
more complex and built off of the mastery of skill components performed in phase one of the
back handspring. The amount of practice that each subject received throughout the course of the
study may have been an influencing factor and also affected skill improvement.
Theoretical Issues
The majority of the subjects acquired the same combination of skill components. In this
researcher’s opinion, this study strongly supported motor development theory. The observed
skill patterns emerged in a manner that is cumulative; skill components increased collectively
from a range of five to twelve components by the end of the study. The original components
remained stable while the new skills were built on these components. The motor patterns of the
four subjects supported that developmental change occurred sequentially. The skill components
of 1) sit 45-90 degree, 2) arms straight, 3) arm swing, and 4) flight – body in arc; were
consistent in three of the four subjects. The component of arms straight was missing in the
Subject 2’s performance; otherwise they all consistently displayed these components in the
baseline performance. The components were the first three elements in the sequence of a back
handspring. Body in flight was also observed due to the necessity of this component to be
present in order to execute a rudimentary back handspring to be included in the study. As the
subjects progressed in the number of components; they were refining the skill pattern. This
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implied qualitative change in gaining refinement and consistency. This was apparent by the third
intervention where elements emerged and were maintained. The study suggested that it was
directional in that skill development was progressing toward a mature pattern.
Table 5 Increase of Components – Duration of Study
Baseline

Last session

Percentage of Gain

Elements Present

Elements Present

Through Study

Mean Score

Mean Score

Subject 1

6.6

11.4

72.7%

Subject 2

6.4

11

71.9%

Subject 3

5.2

8.4

61.5%

Subject 4

5.6

11.3

101.8%

The subjects of this study entered with skill components that enabled them to perform the
back handspring without assistance. This number was represented in Table 5 above as Baseline
Elements Present-Mean Score. All subjects improved during the four week period with the
percentage of gain improving from a low of 61.5% for Subject 3 to a high of 101.8 % for Subject
4. The combination of verbal feedback and video/verbal feedback showed an increase in the
emergence of skill components during intervention. A caveat taken into consideration was that
although an increase up to 101.8% occurred, many skill components failed to emerge during this
four week period. This would imply that with additional practice, the subjects could continue to
gain the remaining elements in an elite pattern as defined by this study. Motor development
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theory suggests that the rate of change is individualized in that it varies for all children; however,
the sequence remains relatively similar. This was demonstrated in this study when the highest
and lowest performers shared the nine component elements with the higher performer scoring
two additional components. Specific examples from this study demonstrated five of the elements
of developmental change. The researcher had intuitively believed that these elements of
developmental change had been observed during prior instruction, but this study reinforced these
concepts. This study supported the findings that video feedback is effective in enhancing the
skill level performance of a complex skill (Boyer et al. 2009).
Changes for Replication of this Study
This researcher believes that the twenty one components may be re-analyzed to see if any
elements could be combined or clarified. In the training of the observer for the reliability rating,
the researcher had to clarify a few component definitions. For example, Sit-number 4 component
read “Correct swing completed at 45 degrees from starting point,” needed the additional
explanation that “hands must pass the hips.” A second example would be in Push-off- number
one which stated “Arms circle backward, forward and up to position covering the ears,” needed
to include that ears are covered before the arc/flight is initiated. What was learned in the scoring
was without this additional information, subjects had many different angles before the arms
covered the ears making it difficult to score consistently and mean the same thing for each
subject.
After looking at the results and the changes that occurred over 9-10 sessions with gains,
the researcher believed that additional sessions would allow more time to acquire more
components. A caveat might be that subjects may lose motivation because of the intense focus
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on performing just one skill. The design of future research would be to return to baseline to see
if practice alone will have positive results over feedback.
Future Directions of the Research
In the future, the amount of practice could be extended over a longer period of time,
however, the subjects in this study need the physiological abilities (increased strength of the
arms, shoulder girdle; coordination-timing of body movements, kinesthetic awareness- meaning
what it should feel like when your body is in the correct position) in order to achieve the absent
components. Another possibility for future research could be in addition to the immediacy to
viewing their own performance, the subjects could view a peer model performing the skill at a
novice-expert level. A third possibility of extending this research could be utilizing subjects
with different abilities to determine if the video verbal strategy is more effective with novice
learners verses expert-novice learners. Novice learners are identified as learners that possess a
minimal amount of skill components that enable them to perform the skill independently. The
expert-novice performer can to perform the skill with fewer errors. This learner is refining the
skill moving toward the most mature pattern. Future expert analysis of the data collected may
confirm changes in performance of subjects in addition to elaborating on changes that occurred
between phases over time.
On a personal note, after teaching back handsprings for over thirty years, this research
reinforced to me the significance of patterns of motor development. The similarities of children
who possess different levels of physical abilities still progressed through the same skill sequence.
It was my belief that the strategy of video/verbal feedback would have had a greater impact on
skill acquisition than what was identified in this study. I believe that video feedback enhances
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learning as a supplement to verbal feedback when used for this study’s age group. In my
experience, I have used video feedback for older or more elite performers and have found it to be
highly beneficial. When implementing video and verbal feedback together, children of this age
who are at the cognitive level of learning a skill; may have too much information to process
when translating it into the next skill attempt. Conditioning level may also be a factor in their
ability to effectively to utilize the information. For example, if the child does not have the
strength to perform a handstand, viewing a recording of not executing a handstand will not help
them produce it on the next skill attempt. I believe this study adds new knowledge concerning
the use and effectiveness of these two teaching strategies for this age group.
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Assent Form for Children
Project Title:

Effects of Video Feedback on Students’ Performance of a
Back Handspring

Principal Investigator:

Kristi A. Kiefer

What is a research study?


A research study is a way to find out new information about something. Children do not need
to be in a research study if they don’t want to.

Why are you being asked to be part of this research study?


You are being asked to take part in this research study because we are trying to learn more
about ways to teach back handsprings. We are inviting you to be in the study because you are
able to perform a back handspring without a spotter. Four children will be in this study.

If you join the study what will happen to you? If you participate in this study, you will be
performing standing back handsprings.






We want to tell you about some things that will happen to you if you are in this study.
You will be asked to perform five back handsprings at a time.
You will be given information on how to improve your skill. You will also be able to watch your
skill that has been videotaped.
You will be in the study for approximately four weeks.
We will ask you to participate three times per week during this four week period.

Will any part of the study hurt? You may experience some soreness in your muscles from
performing back handsprings.
Will the study help you?
Participating in this study may improve your technique in
performing back handsprings
Will the study help others?


This study might find out things that will help other children to perform back handsprings some
day.

Do your parents know about this study?


This study was explained to your parents and they said that we could ask you if you want to be
in it. You can talk this over with them before you decide.
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Who will see the information collected about you?



The information collected about you during this study will be kept safely locked up. Nobody
will know it except the people doing the research.
The study information about you will be given to your parents. The researchers will not tell
your friends.

What do you get for being in the study?


You will get instruction on back handsprings by being in this study.

Will it cost anything to be in the study?



It will not cost you or your parents any money if you join the study.
You should talk to your parents about this.

Do you have to be in the study?



You do not have to be in the study. No one will be upset if you don’t want to do this study. If
you don’t want to be in this study, you just have to tell us. It’s up to you.
You can also take more time to think about being in the study.

What if you have any questions?



You can ask any questions that you may have about the study. If you have a question later
that you didn’t think of now, either you can call or have your parents call 304-367-4265.
You can also take more time to think about being in the study and also talk some more with
your parents about being in the study.

Assent
Signing here means that you have read this paper or someone read it to
you and that you are willing to be in this study. If you don’t want to be in
this study, don’t sign. Remember, being in this study is up to you, and no
one will be mad at you if you don’t sign this, or even if you change your
mind later.
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The research has been explained to me and I agree to take part.
________________________________________
Printed Name of Minor
_______________________________________________________
Signature of Minor
Date
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INFORMED CONSENT FORM
Read this consent form carefully and ask as many questions as you like before you decide whether
you want to participate in this research study. You are free to ask questions at any time before, during,
or after your participation in this research.
Project Information
Project Title: Effects of Video Feedback on Students’ Performance of a Back Handspring

Principal Investigator: Kristi A. Kiefer

Phone:

304-367-4265

Organization: West Virginia University Doctoral Study

Location: Dance Unlimited, LLC

1. PURPOSE OF THIS RESEARCH STUDY
o You are being asked to participate in a research study designed to investigate the effect
of video feedback on the skill performance of a back handspring.
2. PROCEDURES
o You will be asked to perform standing back handsprings in sets of five. At the
completion of each set you will either view your performance of the five BHSs or
continue to perform an additional set. You will be receiving verbal feedback during all
skill attempts.
o You will meet three times per week over a four week period.
3. POSSIBLE RISKS OR DISCOMFORT
o This study contains no identified risks.
o Any new information developed during the study that may affect your willingness to
continue participation will be communicated to you.
4. POSSIBLE BENEFITS
o This study will provide you with experience in area of skill refinement. The results of
the study will be available to you upon request.
5. FINANCIAL CONSIDERATIONS
o There is no financial compensation for your participation in this research.
o Describe any additional costs to the subject that might result from participation in this
study. There is no additional cost related to participating in this study.
6. AVAILABLE TREATMENT ALTERNATIVES
7. AVAILABLE TREATMENT FOR ADVERSE EXPERIENCES
o This study involves minimal risk.
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8. CONFIDENTIALITY
Your identity in this study will be treated as confidential. The results of the study,
including your responses or any other data, may be published for scientific purposes
but will not give your name or include any identifiable references to you.
However, any records or data obtained as a result of your participation in this study
may be inspected by the sponsor, by the Institutional Review Board, or by the persons
conducting this study, provided that such inspectors are legally obligated to protect any
identifiable information from public disclosure, except where disclosure is otherwise
required by law or a court of competent jurisdiction. These records will be kept private
in so far as permitted by law.
Subjects will be referred to as student 1, student 2, student 3, and student 4.
9. TERMINATION OF RESEARCH STUDY
You are free to choose whether or not to participate in this study. There will be no
penalty or loss of benefits to which you are otherwise entitled if you choose not to
participate. You will be provided with any significant new findings developed during
the course of this study that may relate to or influence your willingness to continue
participation. In addition, the investigator without your consent may terminate your
participation in the study if your participation causes undo risk for other participants.
10. AVAILABLE SOURCES OF INFORMATION
Any further questions you have about this study will be answered by the Principal
Investigator. Any questions you may have about your rights as a research subject will
be answered by: Clarence C. Rohrbaugh, Ph. D. Phone Number: 304-367-4669.
11. AUTHORIZATION
I have read and understand this consent form, and I volunteer to participate in this
research study. I understand that I will receive a copy of this form. I voluntarily choose to
participate, but I understand that my consent does not take away any legal rights in the
case of negligence or other legal fault of anyone who is involved in this study. I further
understand that nothing in this consent form is intended to replace any applicable
Federal, state, or local laws.
Participant Name (Printed or Typed): __________________________________________
Participant Signature: _______________________________________________________
Date: ___________________________
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FOR OFFICE USE ONLYApplication Received: _____________
Complete: ____________________

Training

Research Involving Human Subjects
Application for Approval Form
ADMINISTRATIVE INFORMATION:



Title of Project: (if applicable, use the exact title listed in the grant/contract application)
Effects of Video Feedback on Students’ Performance of a Back Handspring



Type of Application:
New,

Addendum/Modification,

Other

(explain)





Funding Source: (identify all source(s) of funding for the project)

N/A

Principal Investigator:
(student or faculty)

Kristi A. Kiefer

Title:

Assistant Professor- Education-Health and Human Performance

Date:

1/06/10

Co-Principal Investigator: (must be a FSU faculty member)
Name:

Degree/Title:

Department:

Campus Phone:

Campus Address:

Fax #:

E-mail



Contact Name/Email/Phone for
Questions/Problems/Emergencies:

kkiefer@fairmontstate.edu. 304-367-4265, 304-476-6541
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Does this project involve any collaborators not part of the student/faculty/staff at FSU? (projects with nonFSU collaborators may require additional coordination and approvals):
No
Yes



Project Classification (Is this project part of one of the following?):
Thesis
Class Project
Faculty Research
Other:



Dissertation

Please attach a copy of the Consent Form:
Copy attached
Consent form not used



Please attach a copy of the sponsor’s grant application or contract as submitted to the funding agency:
Copy attached
Not applicable



Based upon criteria found in 45 CFR 46 – and the overview of projects that may qualify for exemption, I
believe that my project using human subjects should be determined by the ITRC to be exempt from ITRC
review:
No
Yes

(If yes, please complete Section X. C. ‘Exempt Projects’; remember that only the ITRC has
the authority to determine that a project is exempt from ITRC review)

If you have questions, please contact the chairman of the Institutional Testing & Research Committee.

Human Subjects Research Protocol Application Form
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The FSU ITRC is required by law to ensure that all research involving human subjects is adequately reviewed for
specific information and is approved prior to inception of any proposed activity. Consequently, it is important that
you answer all questions accurately.
Please provide the requested information in the shaded text boxes. The shaded text boxes are designed to
accommodate responses within the body of the application. As you type your answers, the text boxes will expand as
needed. After completion, print the form and send the original to the Institutional Testing & Research Committee.

I.

BACKGROUND (concise narrative review of the literature and basis for the study):
Studies have produced results of teaching strategies and the effect that they have on learning. The
use of feedback has been identified as a strategy that will improve skill development with verbal
feedback being a traditional method used by educators. The advancement in technology has provided
the educator the opportunity to use additional sources including video recording to produce learning.
This study is designed to look at the use of video recording as an opportunity for the learner to
receive video feedback as a viable method of skill development. The basis for this study is to examine
the use of video feedback accompanied with verbal feedback on skill performance.

II.

PROJECT/STUDY DESCRIPTION (please provide a concise narrative description of the proposed activity in
terms that will allow the ITRC or other interested parties to clearly understand what it is that you propose to do
that involves human subjects. This description must be in enough detail so that ITRC members can make an
informed decision about proposal).
Four students will be video recorded while performing back handsprings in sets of five. Once a
baseline has been established, two students will receive verbal feedback and will continue until the
performance becomes stable. Video feedback will then be given in addition to verbal feedback. This
will continue until the performances again become stable at which time the video feedback will be
removed, returning to verbal feedback. The additional two students will receive video and verbal
feedback following the baseline. When the skill performance becomes stable, the video feedback will
be removed, thus reversing the order of intervention of students one and two.

III. OBJECTIVE (briefly state the objective – what you hope to learn from the study):
The objective of this study is to determine if the use of video feedback will improve skill development
of children in performing a closed skill.

IV. DESIGN AND PROCEDURES (succinctly outline formal plan for study):
A. Location of study:

Dance Unlimited, LLC 120 Hewes Ave. Clarksburg, WV 26301

B. Variables to be studied:

Back handsprings-verbal feedback and video/verbal feedback
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C. Data collection methods: (surveys, instruments, etc –
please attach)

Video recordings

D. Factors that would lead to halting study Fatigue from duration of skill performance
due to emotional or physical stress:

V.

E. Biological samples taken: (if any)

N/A

F.

N/A

Debriefing procedures for participants:

RESEARCH SUBJECTS:
A. Source:

Students from Dance Unlimited LLC

B. Number:
C. Characteristics: (any unique
qualifiers for participation)

Four
Females between ages 8-10 with the ability to perform a back handspring
without a spotter.

D. Recruitment procedures: (attach any
fliers, posters, etc. used in recruitment)

Principal Investigator will directly ask all subjects

VI. RISK – PROTECTION – BENEFITS: The answers for the three questions below are central to human
subjects research. You must demonstrate a reasonable balance between anticipated risks to research participants,
protection strategies, and anticipated benefits to participants or others.

A. Risks for Subjects: (Identify any reasonably foreseeable physical, psychological, or social risks for
participants. State that there are “no known risks” if appropriate.)
The risks of this research project are of a physical aspect. The only foreseeable risks are of those
associated with physical exercise.
B. Minimizing Risk: (Describe specific measures used to minimize or protect subjects from anticipated
risks.)
Subjects will be observed at all times by the Principal Investigator.
C. Benefits: (Describe any reasonably expected benefits for research participants, a class of participants, or
to society as a whole.)
Benefits will be useful in the area on improving skill development using video feedback
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In your opinion, does the research involve more than minimal risk to subjects? (“Minimal risk” means that “the
risks of harm anticipated in the proposed research are not greater, considering probability and magnitude, than
those ordinarily encountered in daily life or during the performance of routine physical or psychological
examinations or tests.”)

Yes

No

VII. CONFIDENTIALITY: Confidentiality is the formal treatment of information that an individual has disclosed
in a relationship of trust and with the expectation that it will not be divulged to others without permission in
ways that are inconsistent with the understanding of the original disclosure. (Explain how you are going to
protect confidentiality of research subjects and/or records. Include plans for maintaining records after
completion – it is a federal requirement to maintain consent forms for 3 years after the study completion.)
Data and results will be discussed only between the Principal Investigator and the Collaborator.
Records will be kept in a secure file cabinet to which only the Principal Investigator will have a key.

VIII. INFORMED CONSENT: . You must provide potential participants with information that informs them of
their rights as subjects, i.e. explanation that the project is research and the purpose of the research, length of
study, study procedures, debriefing issues to include anticipated benefits, study and administrative contact
information, confidentiality strategy, and the fact that participation is entirely voluntary and can be terminated at
any time without penalty, etc. Even if your potential subjects are completely anonymous, you must provide
them with this information.

Yes

No

Answer the following questions about the informed consent procedures.
a.

Are you using a written informed consent form? (If “yes” include a copy with this
application. If “no” see next paragraph.)

b.

In accordance with guidance in Title 45 Code of Federal Regulations Part 46, I am
requesting a waiver or alteration of informed consent elements (See Section VII above). If
“yes,” provide a basis and/or justification for your request.

c.

Does your Informed Consent document have all the minimum required elements of
informed consent found in the Consent Form Template? (Please explain)

d.

Do you preserve the anonymity of subjects? (An anonymous subject is one whose identity
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is unknown, even to the researcher.) If “no” explain why and describe how you will
protect the identity of subjects. Subjects are students of the Principal Investigator.
Subjects names will not be published in the findings. They will be referred to as Subject 1,
Subject 2, Subject 3, and Subject 4.

e.

Are subjects debriefed about the purposes, consequences, and benefits of the research?
Debriefing refers to a mechanism for informing the research subjects of the results or
conclusions, after the data is collected and analyzed, and the study is over. (If “no”
explain why.)

* It is a requirement that you maintain all signed copies of informed consent documents for at least 3
years following the completion of your study. These documents must be available for examination and
review by federal compliance officials.

IX.

PROJECT INFORMATION: (If you answer yes to any of the questions below, you should explain them
on an attached page.)

Yes

No

Does the project involve any of the following?
a.

Deception of subjects

b.

Shock or other forms of punishment

c.

Sexually explicit materials or questions about sexual orientation, sexual experience or
sexual abuse

d.

Handling of money or other valuable commodities

e.

Extraction or use of blood, other bodily fluids, or tissues

f.

Questions about any kind of illegal or illicit activity

g.

Purposeful creation of anxiety

h.

Any procedure that might be viewed as invasion of privacy

i.

Physical exercise or stress

j.

Administration of substances (food, drugs, etc.) to subjects

k.

Any procedure that might place subjects at risk
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l.

X.

Any form of potential abuse; i.e., psychological, physical, sexual

SUBJECT INFORMATION: (If you answer yes to any of the questions below, you should explain them in
one of the
paragraphs above)

Yes

No

Does the research involve subjects from any of the following categories?
a.

Under 18 years of age

b.

Physically or mentally disabled

c.

Pregnant females as target population

d.

Subjects in institutions (e.g., prisons, nursing homes, halfway houses)

e.

Economically or educationally disadvantaged

f.

Unable to provide their own legal informed consent

XI. PROJECT COLLABORATORS:

A. FSU Collaborators – anyone who is collecting or analyzing data: (list all collaborators on the
project, including undergraduate and graduate students)

B.

Name:

Department:

Campus Phone:

Carolyn Crislip-Tacy

School of Education

304-367-4143

Non-FSU Collaborators: It is critical that you identify non-FSU collaborators, and initiate any
coordination and/or approval process early, to minimize delays caused by administrative requirements.

Name:

Organization:
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Does your non-FSU collaborator’s organization has an Assurance with OHRP? (for
Federal wide Assurance and Multiple Project Assurance (MPA) listings of other
institutions, please reference the OHRP website under Assurance Information at:
http://ohrp.osophs.dhhs.gov/polasur.htm ).

No
Yes

If yes, Collaborator’s MPA #

Is your non-FSU collaborator’s ITRC reviewing this proposal?
No
Yes

If yes, ITRC approval
#

C. Exempt Projects: 45 CFR 46 identifies six categories of research involving human subjects that may
be exempt from ITRC review. If you believe that your project qualifies for exemption, please indicate
which exemption category applies (1-6). Please remember that only the ITRC can make the final
determination whether a project is exempt from ITRC review, or not.
Exemption Category:
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Appendix D
Final Approval of IRB Committee
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From:

Rohrbaugh, Clarence

Sent:

Wednesday, January 27, 2010 12:23 PM

To:

Kiefer, Kristi

Subject:

RE: IRB

Follow Up Flag:

Follow up

Flag Status:

Flagged

Categories:

Red Category

Kristi

The IRB met and approved the human subjects component of your research. You may now
begin collecting data. I will send you a written notice in the near future. This email can serve as
your official approval.

Clarence Rohrbaugh
Chair, Institutional Review Board
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Appendix E
Subject 1 Skill Components
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Skill Component

Torso Vertical Position
Landing Position
Leg Extension
Rebound
Hips Pike
Snap down-Push Off
Shoulder Alignment
handstand Vertical
Air Born
Flight-Body in Arc
Backward Motion
Head Follows Arms
Hip Lift
Leg Extension
Eye Focus
Push-Off Arm Swing
Torso Position
45 Degree Arm Swing
Arm Swing
Arms Striaght
Sit- 45-90

Skill Components-Subject 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
Baseline
Verbal Feedback
Video/Verbal Feedback
Verbal Feedback

Sets
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Appendix F
Subject 2 Skill Components
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Skill Component

Torso Vertical Position
Landing Position
Leg Extension
Rebound
Hips Pike
Snap down-Push Off
Shoulder Alignment
handstand Vertical
Air Born
Flight-Body in Arc
Backward Motion
Head Follows Arms
Hip Lift
Leg Extension
Eye Focus
Push-Off Arm Swing
Torso Position
45 Degree Arm Swing
Arm Swing
Arms Striaght
Sit- 45-90
1 2 3
Baseline

4

5

Skill Components Subject 2

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Verbal Feedback
Video/Verbal Feedback
Verbal Feedback

Sets
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Appendix G
Subject 3 Skill Components
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Skill Component

Torso Vertical Position
Landing Position
Leg Extension
Rebound
Hips Pike
Snap down-Push Off
Shoulder Alignment
handstand Vertical
Air Born
Flight-Body in Arc
Backward Motion
Head Follows Arms
Hip Lift
Leg Extension
Eye Focus
Push-Off Arm Swing
Torso Position
45 Degree Arm Swing
Arm Swing
Arms Striaght
Sit- 45-90

Skill Components Subject 3

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Baseline
Video/Verbal Feedback
Verbal Feedback
Video/Verbal Feedback

Sets
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Appendix H
Subject 4 Skill Components
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Skill Component

Torso Vertical Position
Landing Position
Leg Extension
Rebound
Hips Pike
Snap down-Push Off
Shoulder Alignment
handstand Vertical
Air Born
Flight-Body in Arc
Backward Motion
Head Follows Arms
Hip Lift
Leg Extension
Eye Focus
Push-Off Arm Swing
Torso Position
45 Degree Arm Swing
Arm Swing
Arms Striaght
Sit- 45-90

Skill Components Subject 4

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
Baseline
Video/Verbal Feedback
Verbal Feedback
Video/Verbal Feedback

Sets
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Appendix I
Sample Script for Feedback
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Script for Feedback
First
Intervention
Subject One
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Two
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Three
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Four
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5

Feedback Statement
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.

Good
Lift that belly button to the ceiling
Stretch through your arms
Good
Good
Push hard
Push
One more
Stretch your knees
Push hard
Push off the ground
Good
Don’t let your feet jump forward
Good
Push hard
Stretch your arms
Push Hard
They’re getting better
Stretch through those arms
Good
Get your arms back fast
Push hard with those legs
Good
Push off your heels
Stretch back
Stretch way back
It’s better
Get your arms back even faster
Get your arms back fast
Your arms were wide
Good
Speed it up a little bit
Push up a little more
Speed it up more
Push up
When you sit, push up higher
Push up higher
A little faster
Push up
There you go!
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Second
intervention
Subject One
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Two
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Three
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5
Subject Four
Skill 1
Skill 2
Skill 3
Skill 4
Skill 5

Feedback Statement
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.

Arms back fast
Don’t let those elbows bend
Much better
Push and stretch
That’s it
Stretch those arms
Up-good
Really stretch!
Up
Good girl!
Much better
Push hard
Good
Stretch it out
Good job
Really stretch those legs
Stretch
Push a little bit harder
Good job

1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.
1.
2.

Stretch it out
Much better
Good girl
Arms by those ears
Stretch your body
Good
They are looking better
Straighten your arms
Stretch your body
You’re doing great!
Push hard
Belly button –up
A little faster
Good
When you sit, push faster
Belly button up
Push up
That was better!
Hips up
Good job!
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Third Intervention
1. Push up
2. Much better
1. Get those arms a little straighter
2. Good
Skill 3
1. Looks good
2. Keep those arms straight
3. Push up!
Skill 4
1. Up
2. Much better
Skill 5
1. Try to push up more
2. Keep your arms really straight
Subject Two
1. Good
Skill 1
2. Don’t jump forward
Skill 2
1. Don’t sit so deep
2. Push a little harder
Skill 3
1. Push hard
2. Good
Skill 4
1. Up
2. That was a really good one!
Skill 5
1. Push hard
2. Nice job!
Subject Three
1. Push off hard with those legs
Skill 1
2. Sit back a little bit more
Skill 2
1. Push up
2. Much better
Skill 3
1. Stretch those arms
2. Keep them next to those ears
Skill 4
1. Push off hard
2. Good
Skill 5
1. Stretch those arms
2. Much better
Subject Four
1. Good girl
Skill 1
2. Snap those legs down fast
Skill 2
1. Push up
2. Good
3. Get those arms nice and straight
Skill 3
1. Up
2. Push off those hands
Skill 4
1. Up
2. Keep those arms real straight
Skill 5
1. Push off faster
2. Nice job!
Subject One
Skill 1
Skill 2
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